We have studied the magnetization reversal processes of epitaxial Fe nanowires on GaAs(110) at 4.2 K using magnetoresistance measurements and OOMMF (object oriented micromagnetic framework) simulations.
Magnetoresistance measurements at 4.2 K are conducted for differently oriented wires. Figure 1 shows the magnetoresistance for a wire with the easy-axis of magnetization parallel to the long wire-axis with the external magnetic field applied perpendicular to the long wireaxis. The magnetoresistance behavior can be explained in terms of the anisotropic magnetoresistance effect [1] , which predicts a dependence of the resistance on the angle between the current and the magnetization. A low resistance means that the magnetization is perpendicular to the current (which is parallel to the long wire-axis) and a high resistance means that the magnetization is perpendicular to the current. The magnetic anisotropy determined from these measurements is in good agreement with that obtained from ferromagnetic resonance measurements. Furthermore, OOMMF simulations support the observed resistance behaviour [2] . Figure 2 shows a magnetoresistance measurement for a wire with the long wire-axis transverse to the magnetocrystalline easy-axis. The magnetic field is applied parallel to the long wire-axis. The results of this measurement can be explained in terms of the anisotropic magnetoresistance. This measurement clearly shows that the effective easy-axis of magnetization lies transverse to the long wire-axis, as also measured by magnetic force microscopy.
Further measurements on smaller wires show that a reorientation of the effective easy-axis of magnetization takes place with decreasing wire-widths due to the increasing influence of the shape anisotropy.
